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Research Progress in Macroscopic Numerical Simulation of Casting Filling Process

Niu Xiaofeng, Wang Tiancheng, Ge Taotao, Zhang Mingyu, Ma Ju, Zhao Jingyu
(School of Materials Science and Engineering, Taiyuan University of Technology)
Abstract: The research status of macroscopic numerical simulation of casting filling process was reviewed. The
physical models involved in the macroscopic process simulation of casting filling were presented. Taking the three-
dimensional dam-break model with obstacles and the filling flow field of flat plate as instance, the simulation cal-
culation was carried out based on SPH method. The common meshing types and numerical solution methods were
expounded, and characteristics of different mathematical methods was analyzed comparatively. The situation of
multiphase flow simulation of casting filling was illustrated, and it is pointed out that the macroscopic numerical
simulation of gas-liquid-solid three-phase flow in flow field can accurately predict casting defects such as slag in-
clusion, cold shut, misrun and porosity, which can be processed by the coupling of multiple mathematical meth-
ods. The formula construction of SPH is not affected by randomness of particle distribution, which can naturally
deal with some problems with great deformation. The computational efficiency of SPH can be greatly improved by
Graphics Processing Unit(GPU) technology. Coupling artificial intelligence machine learning technology with de-
terministic physical modeling helps to optimize traditional numerical solution algorithms and improve accuracy,
making simulation results closer to actual production.
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Fig.1 SPH simulation results of dam break model with obstacles
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Fig.5 Numerical simulation results of gas-liquid-solid three-phase flow filling process
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